Mononucleotide metabolism in the rat brain after transient ischemia.
Nucleotide metabolism was studied in rats during and following the induction of 10 min of forebrain ischemia (four-vessel occlusion model). Purine and pyrimidine nucleotides, nucleotides, and bases in forebrain extracts were quantitated by HPLC with an ultraviolet detector. Ischemia resulted in a severe reduction in the concentration of nucleoside triphosphates (ATP, GTP, UTP, and CTP) and an increase in the concentration of AMP, IMP, adenosine, inosine, hypoxanthine, and guanosine. During the recovery period, both the phosphocreatine level and adenylate energy charge were rapidly and completely restored to the normal range. ATP was only 78% of the control value at 180 min after ischemic reperfusion. Levels of nucleosides and bases were elevated during ischemia but decreased to values close to those of control animals following recirculation. Both the decrease in the adenine nucleotide pool and the incomplete ATP recovery were caused by insufficient reutilization of hypoxanthine via the purine salvage system. The content of cyclic AMP, which transiently accumulated during the early recirculation period, returned to the control level, paralleling the decrease of adenosine concentration, which suggested that adenylate cyclase activity during reperfusion is modulated by adenosine A2 receptors. The recovery of CTP was slow but greater than that of ATP, GTP, and UTP. The GTP/GDP ratio was higher than that of the control animals following recirculation.